Introduction
Tuberculosis is for most physicians practising in the UK today merely an historical reality in that we remember it as the cause of a favourite poet's death, or the reason for building the sanatorium hospitals we now use for other purposes. Sanatoria are, however, still in active use in Eastern European countries where they aid the recovery of patients whose living standards are poorer than our own. In the United Kingdom the incidence continues to fall gradually, but the disease is still far from uncommon. In England and Wales, 7406 new cases were notified in , and 11 180 in 1973 in (OPCS 1985 . The vast majority of cases occur in immigrants from the Indian subcontinent (MRC Tuberculosis and Chest Diseases Unit 1980) . It is not always the immigrant population of affluent communities that constitutes the major source of new cases of tuberculosis. Of 1457 new cases reported in the state of Florida in 1983 (annual incidence 13.6/100000), 19.2% were foreign-born individuals and one-third of these were Haitian. Tuberculosis is a major health problem in Haiti and migration of Haitians to southern Florida reached a peak in 1981 (Pitchenik et al. 1982) . However, 55% of all new cases in 1983 occurred in non-whites, although they formed only 16.1% of the population. Further analysis of the figures shows that the major disease burden falls on non-white males, and despite the influence of immigration in recent years, these patients are mostly native-born Blacks (Community Tuberculosis Control Services 1985) . Patients living in overcrowded conditions, alcoholics, immunocompromised subjects and elderly people, with a known past history of tuberculosis, who may have been inadequately treated, are especially at risk. These groups are also more prone to infection with 'atypical' mycobacteria.
Whereas intraocular disease is always secondary to disease elsewhere in the body, the skin may be the primary site of infection.
Cutaneous tuberculosis
This review is confined to infection of the skin with tubercle bacilli. Other cutaneous mycobacterioses, such as complications of BCG vaccination, tuberculides and 'atypical' mycobacterial infections are not included. It is, however, of interest that 'atypical' mycobacteria cause more skin disease in Britain and the USA than do tubercle bacilli. The literature from 1971 to 1981 (Beyt et al. 1981) includes 87 reported cases of M. tuberculosis infection and 103 of M. marinum, plus others of M. kansii,fortuitum and chelonii.
Incidence
Cutaneous tuberculosis is on the decline in the West, but is still increasing in some parts of Eastern Europe. An epidemiological study carried out in Neubrandenburg, East Germany, covering the periods 1954 -66 and 1968 -80 (Jung 1982 showed that new cases of tuberculosis of the skin are now mostly confined to people over the age of 40, except among immigrants. In East Germany, BCG vaccination in infancy and again at the age of 16 has been compulsory 1Arising from case presentation to the Section of Ophthalmology, 9 February 1984. (Machonko et al. 1983 ) shows a steady increase in cutaneous tuberculosis from 1967 onwards, with many cases of colliquative tuberculosis and lupus vulgaris.
Clinical signs
Recognition of these may lead to the diagnosis of unsuspected systemic disease, especially with colliquative and orificial tuberculosis. They may also indicate relapse under treatment.
The descriptive nomenclature antedates Koch's discovery of the tubercle bacillus just over one hundred years ago. It describes separate clinical entities and is still useful. The manifestations are polymorphic. Six groups are recognized, but forms which do not fit into any of these categories also occur.
Primary complex: The primary 'chancre' is an ulcerating papule, with infection involving the local lymph nodes. The face and mucous membranes are especially affected. The course is usually benign and self-limiting. A case following ritual circumcision in a 9-year-old Moslem boy has been reported (Mahlberg et al. 1977) .
Miliary tuberculosis: Miliary tuberculosis affects the skin of children with altered immunity, often after an intercurrent infection such as measles. It causes symmetrical papules, vesicles and necrotic lesions. Prompt diagnosis and treatment are required for this grave complication.
The primary complex and miliary tuberculosis are now seldom seen in the UK. Both occur in infants and young children.
Verrucous tuberculosis: This is a geographic and occupational hazard. In China it is the commonest form of cutaneous tuberculosis. In Britain it mainly affects pathologists and other workers who handle infected animals or products. It consists of warty plaques with an inflammatory border over exposed parts of the body, especially the backs of the hands and the knees. It usually follows a chronic, benign course, with no other active focus detectable in the patient. However, this was not so in the case of Laennec, who described his own 'prosector's warts', the first account of cutaneous tuberculosis, in 1826. He died in the same year of pulmonary tuberculosis.
Orificial tuberculosis: Painful ulcers around the mouth, nose and anus may be the presenting signs of advanced tuberculosis of the lungs of gastrointestinal tract, especially in the elderly and other susceptible groups. The diagnosis may be made by identifying tubercle bacilli in smears taken from the ulcers and stained by the Ziehl-Nielsen method.
Colliquative tuberculosis (scrofuloderma): This is common in Central America. It is the result of direct infection and breakdown of the skin overlying a tuberculous focus. The latter is usually a lymph node, but it may be another structure such as bone, joint or epididymis. Sinuses develop and eventually heal with funnel-shaped or keloidal scars. More widely disseminated 'abscesses' may occasionally occur over the trunk and limbs. These are presumably the result of a transient bacteraemia.
Lupus vulgaris: In Northern Europe this was the commonest form of cutaneous tuberculosis. It had a prolonged, often life-long course. The head and neck were mainly affected. It may occur anywhere on the body, but today is rare in Britain. It consists of 'apple jelly' nodules, scaly plaques or, rarely, erosive ulcers with destruction of facial features. Scarring is characteristic. Squamous cell carcinomas, basal cell carcinomas and sarcomas are late complications which are especially to be anticipated in patients who have been treated with radiotherapy in the past. Tubercle bacilli are rarely seen, but the tuberculin skin test is usually positive.
Ocular tuberculosis Incidence
It is difficult to estimate the incidence of ocular disease in the population with tuberculosis. The experience of one sanatorium in the United States between the years 1940 and 1966 was that 1.4% of 10 524 patients were treated for ocular tuberculosis (Donahue 1967) . Reports of large series of cases from Western Europe became rare once social recovery from World War II had been achieved but, as mentioned before, tuberculosis is more common in Eastern Europe, and reports of ocular involvement still appear in appreciable numbers (Bakholdina et al. 1983 ). As would be expected from current British experience, the most impressive reports of ocular disease come from India (Sen 1977 , Agrawal et al. 1977 , Sen 1980 . In the United States the disease is rare and seen mainly in malnourished immigrants (Lowder & Char 1984) .
Clinical signs
Disease of the eyelids, conjunctiva, cornea, sclera and orbital structures: Lupus vulgaris may involve the eyelids. Ectropion may result from scarring around sinuses from discharging orbital lesions.
Phlyctenular conjunctivitis is regarded as a local allergic response to the bacillus in sensitized individuals. Classically, a single lesion appears near the limbus as a small vesicle in a zone of erythema. It rapidly becomes a small yellowish ulcer, and heals within a few weeks. Nowadays, allergic mechanisms other than tuberculous ones are responsible in most cases (Koppert & Van Rij 1982) . Indeed, Eyre (1912) , in his important paper on tuberculosis of the conjunctiva, made astute comments about the nonspecific nature of the phlycten. Primary disease of the conjunctiva has been described (Archer & Bird 1967) and undoubtedly may occur by spread from endogenous foci (Liesegang & Cameron 1980 , Lamba & Srinivasan 1983 .
Tuberculous keratitis and scleritis are usually the result of the spread of infection and granulomatous reaction from within the eye. Cases of primary keratitis due to M. fortuitum, an 'atypical' mycobacterium, have been reported (Waldman 1982) .
The orbit may be involved by the spread of disease from within the eye. However, the commonest source of orbital disease is spread from orbital periostitis (Agrawal et al. 1977 , Sen 1980 . Direct haematogenous spread is also reported to structures in the orbit, such as the lacrimal gland and extraocular muscles (Segal et al. 1980 , Sheridan et al. 1981 , Oakhill et al. 1982 .
Granulomatous intraocular disease: Lesions are described in all parts of the uveal tract, but the posterior choroid is the commonest site for disease to appear. Nowadays one may see only the earliest stage of this reaction, in the form of small patches of retinal oedema which mask tiny foci of underlying choroiditis. Retinal blood flow is not disturbed (Hammami et al. 1974 ). These lesions vanish with specific therapy before a stage of definite nodularity of the choroid and retinal elevation develops. Larger lesions heal with choroidal and retinal scarring, and lesions may be seen in various stages of evolution in the same eye. They may be very large and spread as a plaque or a nodule (tuberculoma), invading adjacent structures. There may be extensive retinal detachment and gross disturbance of the retinal circulation at this stage. Retinal vessel changes probably represent shunts rather than neovascularization (personal observations). There is always a panuveitis. The more anterior the choroidal disease, the more marked is the anterior segment reaction. Nodules may be seen in the ciliary body and iris. This form of disease is often accompanied by extensive synechia formation and secondary glaucoma. Involvement of the overlying sclera and conjunctiva may lead to perforation.
Choroidal tubercles are seen in about half the cases in which tuberculous meningitis exists with pulmonary tuberculosis, and possibly in all cases where there is evidence as well of miliary spread to areas other than lungs and meninges (Custodis & Heinemann 1949 , Dollfus & Albaugh 1949 . The optic nerve commonly suffers in opticochiasmatic choroiditis in severe cases of tuberculous meningitis (Fontana 1948) .
Panuveitis: In the days when tuberculosis was common, most cases of 'tuberculous iritis' were examples of a panuveitis which was either acute, chronic or relapsing and occurring in persons known to have had past tubercular disease. The grounds for labelling these cases as tuberculous have always been insecure. There are some clinical similarities to the uveitis described above under the heading of granulomatous intraocular disease (keratic precipitates, iris nodules and rapid formation of posterior synechiae), but histologically the features of granulomatous disease are not found. Although there is general scepticism about the tuberculous aetiology of these cases, some distinguished workers in this field feel that the diagnosis should be made in cases of chronic iridocyclitis occurring in persons with strong tuberculin positivity, if other diseases can be excluded, and that the patient should then be treated with antituberculous chemotherapy (Schlaegel & O'Connor 1981 , Abrams & Schlaegel 1982 .
Allergic reactions to tuberculin: Occasional ocular reactions have been reported following tuberculin testing. Heydenreich (1978) reported 2 cases of increased uveitis activity and one of central serous retinopathy, and suggested that reactions in the past may have been due to impurities in the old tuberculin preparations formerly in use. Cyclitis followed by neuroretinitis has also been reported, which recurred years later on repeat tuberculin testing (Weizenblatt 1949) .
Eales' disease: The true nature and cause of this condition remain mysteries. A comment on it is included here because tuberculosis has been implicated, in much the same way as in the panuveitis discussed above. Elliot (1975) does not believe it is primarily tuberculous, but that it results from a delayed local hypersensitivity in the walls of the peripheral retinal veins in individuals sensitized to tuberculoprotein.
Diagnosis
There are no specific tests apart from the recognition of the organism on histology or culture of a lesion, which is something rarely achieved with intraocular disease. Likewise, typical histology of granulomatous disease is rarely obtained. As in cutaneous disease, atypical mycobacteria are being found with increasing frequency in cases of ocular infection. These organisms are less virulent and more likely to infect people with altered host defences (Waldman 1982) .
One can do no better than quote Duke-Elder & Perkins (1966) : 'A positive diagnosis can be made in those cases of miliary or proliferative lesions in which there is no evidence of other disease liable to cause a granulomatous uveitis and which exhibit tuberculous disease elsewhere, particularly if specific therapy induces a favourable response'.
Management of cutaneous and ocular tuberculosis
Patients must be thoroughly examined and investigated to detect other foci of disease. Public health authorities should be notified and contacts traced. All patients should be brought under the overall care of a specialist in the treatment of tuberculosis. Most patients seen by the ophthalmologist are in fact referred by such an expert. Dermatologists also accept that the management of the patient with cutaneous tuberculosis is the same as that of any tuberculous patient, and is best supervised by a specialist in the disease. The exceptions are patients with lupus vulgaris or verrucous tuberculosis, and no other activity elsewhere. These are successfully treated with isoniazid alone (Jung & Hentschel 1982) for 9-12 months, but conventional triple therapy may be preferred.
Specific antituberculous chemotherapy brings about rapid resolution of the eye lesions. The precise drug combination depends upon the sensitivity of the organism cultured. The atypical mycobacteria are less susceptible to standard antituberculous drugs. Local ocular treatment with steroids or mydriatics is given as indicated. Severe ocular disease, as with severe systemic disease, may be an indication for systemic corticosteroid treatment, but the clinician must be confident that the patient is having effective, specific chemotherapy. For superficial disease, streptomycin drops or ointment have been used with success. Despite meticulous therapy, cases still occur in which skin and eye lesions progress.
Discussion

Source of infection
The preceding clinical descriptions have included examples of both exogenous and endogenous infection. Exogenous infection can be primary or secondary. In the skin it occurs when a wound, possibly a trivial one, is contaminated by tuberculous sputum, infected carcasses or pathological material. Primary tuberculosis of the skin is always exogenous and verrucous tuberculosis is usually so. In the eye exogenous infection may occur in the same way, but the usual reaction in the conjunctiva or cornea is that of hypersensitivity.
Endogenous infection occurs by spread from an internal focus, either by direct extension or via the bloodstream or lymphatics. Occasionally, as in the case of orificial tuberculosis, the patient's bacilli are coughed up, swallowed or shed from the intestine, and reach the mucocutaneous junctions in this way. Colliquative (scrofuloderma) and miliary tuberculosis are of endogenous origin. Lupus vulgaris may arise from endogenous or exogenous infection.
The most important ocular manifestation of tuberculosis is disease of the uveal tract. It is believed that this is always due to metastatic infection, usually from a pulmonary focus. In times before chemotherapy was available it was observed that most cases occurred in otherwise healthy people, although a careful search usually revealed signs of healed tubercular disease elsewhere in the body. In healthy European populations there are reports of an incidence of such signs of more than 50%. The situation is analogous to the modern era in which choroidal tuberculosis has appeared for the first time in patients taking appropriate chemotherapy, or after complete healing of pulmonary disease. It has been reasonably assumed that ocular tuberculosis is incident on minor episodes of bacteraemia from old foci, which do not normally give rise to systematized disease.
Immunology and the tuberculin skin test Tuberculosis, like leprosy, is an intracellular mycobacterial infection. On the basis of an immunological study of 66 patients, Lenzini et al. (1977) postulated a spectrum of cellmediated immunity in tuberculosis, with two polar groups, reactive (RR) and unreactive (UU), and two intermediate forms, similar to leprosy. This classification is derived from in vivo and in vitro measurements of cellular and humoral immunity, using the PPD (purified protein derivative) skin test, leukocyte migration inhibition, and assays of anti-PPD antibodies by immunodiffusion and haemagglutination. The RR group have well-localized lesions with few bacilli, and a good response to antitubercular treatment. The UU patients have rapidly spreading lesions with numerous bacilli and a poor response to treatment. The UU subjects have high concentrations of anti-PPD antibodies, whereas the RR ones have none.
Changes in local reactivity in the tuberculous focus have been invoked as a cause of unexplained deaths during the early treatment of tuberculosis (Ellis & Webb 1983) . Evidence of sequestration of antigen-reactive cells in lymph nodes, leading to a severe defect in the recirculation of lymphocytes, has been found in studies of experimental mycobacterial infection in animals (Rook et al. 1976 ).
It has already been mentioned that an increasing proportion of new cases of disease are due to mycobacteria other than M. tuberculosis. Whether or not the pattern of metastatic disease secondary to such infections will be different from that classically found with M. tuberculosis remains to be seen.
Conclusion
Ophthalmologists and dermatologists can still expect to meet cases of disease due to tuberculosis, especially if they work in areas with large populations of Asian immigrants. The ophthalmologist can play an important role is helping to assess the degree of dissemination of the disease in a given patient. The optic nerve disease sometimes seen in patients taking ethambutol will also bring the occasional patient to the notice of the ophthalmologist.
